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ReF1 stance of Ef.dfl»ld Mun^nnen« Steel In Fora of Halaat, Ml, 

to f"rforatloo ty Fragmant-iiaul.i.tor, 0-^2 

|«      At the requrt?.t of the Office,  Chief of Crciuuice , The resistance 
of Hadfleld mrtn.^noise «t^el of /aryla^  thicica'*jfl in the forai of Helmet, Ml, 
h-HÄ reo^nivi^^e^n InTtttlfttt.•% *hl<j areensuL 

2.       In co.apari'jon with thn  snae material  l;i flat  sheet fora, as 
Ixpaetod at  noraal Incidence, Kadfleld m.ta^'raneae. steal  In the subject for« 
exhlolted a treaendous cecrease In resistance to perforation hy the 
fra^iflent-sliflulator. \>-2^.    Thlä.rowtjver,   doeg not necessarily Indlcat« a 
coaparable cecreu^i1 in the material's resistance to perforation by actual 
fragment». 

},      Helaets of jchluet^r Kanafac*arln^ Ccj^any a^üce were selected at 
r&ndou ijnd subjected to lmp;>ct with J-2 projectlleo.    Cnre was taken to 
Innure tiu.t the helaut MrfaM inpacted MM tangent, at the point of lapaot, 
with a plane perpendicular to the line of flight of the projectll«.    The 
results of Inalvldoal rounds are  3v->wn In ri^ure 1.    Tho eoncluelons as to 
the relationship between thlcknesc at the point lapacted ^nd ballistic 
limit are  set out In Tuble I. 

• 
U.      Earlier tests of HadfWd mitngiinea« ßte^l In the form of flat 

sheet have  Indicated that when Impacted nt normal incidence by this projep- 
tll« Ite resistance to perforation Is much greater (about 1675 feet-per- 
second for   .O^* guu^e).    Oth<»r tests not yet completcd, however, have 
indicated that at oblique In^idenc-   (up  to Nj*) the resistance of the 
material Is much lover thin at norn.il Incidence. 
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5. Thoso phenomena trrow soie IVht on the lack of correlation 
between the resalte of actual fra TientstIon toste and bnllistic Unit testo 
vlth the i-il projectile at norouil  inclä^nce.    Their nlscrepancy with th« 
r6»al*.a which would be e-tpectea 01   the usual uroor with curved Rurfaees 
or at obliquity (where realstiJ^e usually IncreuBas)   Is also explainable. 

6. The pffioiwef wltb. v/hioh HHüfleld mangnn«»« Eteel resists perfora- 
tion at aor.aiil InciUoncie by the fra^nt-sl^ulatlnf 5-2 stems froa ite 
ability to deform plast.ijolly over a conaidfirable srea before  ffciltlg«    When 
in the for« of M helmet the structure efieotively Halts the amo'ant of AtfMVt 
tioa p^Jäible before failure.    Similarly when the direction  >f lipact varle« 
from norasal.   the area rubject to deformation Is decröaaed and  failure occur« 
earlier. 

7. Since la a frvjaentsti'm test»     the great majority of fra^oentc 
attack • flat  sheet sf Hadfiold nan^oaese  steel cbllquoly,  it  i« reasonable 
th<-.t a lack of correlation between result« at noronl  iaoldence and thoae 
under actual fr'iTnentatlon develops. 

S.      Althoujh the obliquities at which actual fr^.finente attack  the  fItLt 
sh*ret v<iry considerably It may be possible that tests at some on? obliquity 
or at some combination of obllquitloe aay disclose a correlation with 
actual fragmentation results,    ixperi.iieat«  will b>j undertzJcen to  test  this 
possibility. 

I *4lM^ 
•y. i".  Sullivan 
Asst. äni'ineer 

S. X. RÄäD 
HeseiiTca Metallurgist 
Acting Chief, Armor jertion 
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TABLfi 1 

Reel stance of H:!dflfeld jf^gaggM iteel  In Form of a Hwla»t. Ml. 

to Perforation by the FraTnpnt-Slmulritor ,  0-2 fe 

Thii'-knöB* of Helmet 
at £oig I  Of  Inipgct 
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